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SPUTTERING TARGET MATERIAL FOR PRODUCTION OF MULTI COMPONENT 
OXIDE FERROELECTRIC THIN FILM HAVING LEAD-CONTAINING PEROVSKITE 
STRUCTURE AND ITS PRODUCTION 

PURPOSE: To obtain the target material having excellent mechanical strength by forming 
the refined matter of a metallic org. compd. of Pb, La, Zr, Ti of a compsn. 
stoichiometrically corresponding to a desired compsn. and calcining the multi component 
oxide obtd. by calcining the refined matter mentioned atx>ve. 

CONSTITUTION: The metallic org. compd. of the various metals, such as Pb, La, Zr, Ti is 
refined to confine the alkaline content of the desired multi component oxide to ^.Ippm. 
The desired multi component oxide having the lead-contg. perovskite structure is 
expressed by Pbi.xLax(ZryTii.y)iV403 (where (x), (y) are the number smaller than 1). 
The multi component oxkle is then mixed with a refined org. solvent at the same ratk> with 
respect to the metallic elements of the desired multi component oxide and the mixture is 
soled, gelatinized and dried, by which the lumpy multi component oxkJe precursor is obtd. 
The precursor is calcined and pulverized to form powder having <2^m average primary 
grain diameter and ^lO^m fk)cculation grain size. After the powder is hot pressed to a 
desired shape, the pressed powder is heat treated at the temp, at which the grain growth 
does not take place in the atm. 
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(2) 

1 

1 ] ^Oi7)]^i3 U &«#^*o-&th*« 2 p p 
maT©Pbi-.La. (Z r, T 1 1-,) Os (iC+ 
X, yttOSfciil J:0/hS^vjNft) -e^tj^nsiB^ 

t»*S 3 ] ^(r>7)Vn U ^«^^r«*^ 2 p p mii^T 
®Pbi-.Lai (Z r,T li-,) 1-./4OB (iCtfx. y 

h«©«jS6-C*t>T, Pb. La, Zr. T 1 

[SI«JB4] Pb. La, Zr, T 1 #^«©^«|^i 

\smmmmm 

[00 0 1] 

mt.^m.'m (pzt. plzt) ^eitt^atES©K}g 

KWfcMfSo PZT, PLZT3fiSI«(W*Rl4, 

Jfci'^^'^'-, =*^^/V>3'R, ^li»tt©:>itU 

m iftfiSSfca^KSfista^iia^tt*^— ys'^^:■r 
[0002] 
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2 

«i#S:aLT©U-i'«Sff**raBt;iftoT<5. il©ffi 

£-rd%3ft©&i6trt£3i;»»tittf(4iM©4$&«[^±-r 

55^Tia**»»ofc. PZT*fcttPLZTa!3III« 
<^»«©«^'b3fifl«tt&±tf5fc*C«, fRfflatJ: 

oii6atts±tfsc:t*ti£5.sT»5*t. -toss, ^m. 

I^®fi!cfij5<#v>)fit©^ie!»©^< *^ia#C«THll/T< 
S. r©5F«*a««36*fi#SjiUT©U-i'«««li 

«. JI|gl©)ii*j«^^-C*«Pb, La, 

T i , Z r ??®JSIffiaft;ttji*iL<, 2 p pm«T. # 
IC 0 . 5 p pmKTlC*T:^|«iftji«STtf 5 C taiP 
?iriCSji77»t>yi:. P b^^^ltjb«3fillltt<t: 

f^fi-r * t «tfi!tfi©fe«-<#:e? ©¥l^fig 2 n taSkh 
tftO, -e©»*TfP«U«:X/^yi"J>i'3'-yy h 

S:±tf*SWT6 0 owefl[®ie5vv"?7--rx>'i>;/^'-r 

[0003] 

[iififi®)»«»cs«»^] -€-cT*%?^«^«, ^n^ 

V>5»E*#fc. *l8W©^-y-;/ 
ief^OSlz^«lS*t2 tim&.yttimi<!i9-f"J h«©«t 

±>f«B«T?6 0 0WBflEOKW<»7--ex/^y5'UT 

[0 0 0 4] «KT:4:iil0A»±IBA!lft«'^lS«MS 

«^W»^BI<b«»l3fiR«4MI§lt-€-®»S*<fclJf^©fl(i 

(x/t-z^'U^i^ffi) <of-fvVm%\z-z>\.^x 

Tl A/ cTa}&.TXlS.MttHi1S.f>lb^t.1)m^i 
[0 0 0 5] 

[«?g®«j«l *%?qtt^®7;v*'J^s^^fi®^n- 

Ai2 p pm£tTt?«5Pbi-. L.. (Zr,Tli-,) 
1-./4O3 ««fx. yttO*fc»lJ:»)/hS^»/l>W T? 
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3 

®X/t'y^'U>i'^'-y'V h-tt®fift"e»-3T, Pb. 

La. z r . T 1 &*ja«)%«^JSfl;^«issie, s«e 
iwaistft#«8iwf-^is-rs»/36ti/. -ens 

[0 0 0 6] *5SW©X>'1y^"J ^i'^'— 
Pb. Zr. La. T10»»ffi. ^Dlfrt^lt^. * 

to 0 0 71 ±ia®ttlltttt«#fta&*56M»CJ:-3T 

8MQei±©"b©T*«. 
[0 0 0 8] 

3 U V h;i'©53£®:J-XS77X3(c. «fSU&ttai«f 
»2-jt h=t'i'Xi'>'— (CH.OCHiCHiOH) 
ISOOmlSXn. -eniCLi, Na, K©-&W»* 
0. 1 ppmeiTJctt«LS:»K«7 5 3. 6 g, ll« 
tc»SL&-:^;k3r:':7Axh9n-:/h=^'->H3 0 4. 
6 g, 5'^'>T'h9 1 -:/P>J?^->H2 0 7. IgSJiD 
A. :t-f;WAX«TJ)DaUS«tfc. -eoSffiS: 1 2 5 
'C©»;SitT-Cl 2^Miinf»ji«S«f^*ffti&«^M* 

m 1 < 0 ^:«TU^^*^Hs?*ff v». '/;PS}act L 
fe. -e©$D-^"j-xA*jpi'-^'*fflv^T'yju»at«*' 

«©P Z T«^»fl:<»li»e#S 6 6 0 gSlfitfc. C® 

pzTfi0Bftsvif:^>'7;w^>'3}^*cAn«a<P 

rtT7 0 0"C, 2^M©^lb#t?j*jSU Pbi.sZ 
ro.nT lo.4.0.©««St*#fc. 

3 &icv';i':i-7!p-;vSfflVifc3p-;v5;VT?2 
4^iail^-;v5;i'&ffvv PZT«^i6<fc;'ft©«©*& 
©*©¥i^-*«lStt. ffia»SlS-CO. 7/xm 
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4 

itN-y h>'UX}4fcJ:0g4'' . Ji3^6mm®PZTa-& 

#ttfiS, 8 3 CC, : 3I^H. £E* : 17 0kg 

/cm'. : 1 0-< t o r rt*ofc. *y N:?' 

l/X#:®ffi«ffiSa9 3?«-?*t>fc. f^«L.fcxKy NT' 

u;^(*:csiftiaa. jnx^JSL/Pbi.xZ ro.»»T io.4B 
o.©x;^5'3"J>i'^'-ys' httSf^Kl'fc. 9-'^ 

V vm^^'^yf^) ^i^i/fc®*® I cp»sf©iis*ia 

^ttP bi. ao Z r 0. »j T i 0. 48 O.T. 7;!^* U&«© 
7tG<|ji;aK». L i : 0. OSppm. Na : 0. 3p 
pm. K : 0. 4 p prnTSSofc. 
[0 0 0 9] C®^-y'y 
S « P t/S 1 Oa/S 1 
5tf;i^E lOmTorr 
/1»7- 3 0 0W 
KIKMS 4 sot: 
»H» Ar/Oi = 4/l 

fflX/'<-;;^*#Tf£ISL. -?-®KlCSS : 6 0 OIC. «f 
W : l^K. S:fflaSi : OsaSiEf ®*#T»jaa*Jfib 
8gJ»3 0 0 0A®PZT3SlSf«««iiS£f^»bfc. P 
ZT-WRt4X»g|«fK±D'<n:/X*-f 

1t. R®ia^liEPMA^)-«ftCPbi.ojZ ro.sjT i 

o.4 8 0.-e*r3;fc. Krou-^^msssv-fi^D 

-. a/h«SSttS«fflUT«I^U&ll». 1. 6 5VC 

3. 7 X 1 o-« A/cm'Tabo&, *fcc:©S*K&L 
CR;<-:S'TjM^Ufciiem. «l«^e=8 3 0. Sl«« 
^fetan(5 = 2. 8 «-e*-s)fc. ftttAtSKibT. C: 
O^'-yy hfcBO 0W®«*fe2ieilBHlJPUfc*^ 

ttKM-^^tuu ttt^:4%ai%i/fc(imm 2. 5 kg 
/mm»-e»o&. *fc. ::©tt»)t®mffitii?-HS« 

ft««TfO. 7tfim?*o&. ^-fvYVi^^^ 7)1 
*U^Ji5^*ffil. -*et^®¥^S®S)S:5ttffl*SS 

««R®ffl^^*«tM, 'j-i^sisfisiia!*. ^ma^ 

fifi|2~5®^'-y'y h**tCffl«*6SKttT6 0 OW® 

^att®*e.na:A»t)&. *&^jfi«2~5©3'-yy 

«10~13. 5kg/nurfT*t3&. 
[00 10] 

[a*Wl PbZr03»* (2N5) 2 7 6. 6gt 
PbT i 0««&5S (3N) 2 2 3. 4gifef?aLZr02 
d^-JWS^efflUfcjJ^-JVSJVSK^oTl OI^Mii^ 

u. -£-©jg^«&S"7i':^>'7;i''y5t*icxn«a^*T?* 

ft. Sfle : 1 1 0 CC, «HW : 4RHW. SBjS : :*:««f 

€fflt>T2 4^iaj®i5;l9«?'&f5foft:. :t«-;u5;wsa3iiK 
7a. iS«S«5«S*Pbi.eZ ro.nT 1».4«0.»* 
tit. Jl©Pbi.oZ ro..»T io.4.0.»*4 14. 7 
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gfCPbOl^Tlc (3N) 85. 3 g*BJffi3}?-;V5;i/jS 
JCckoTS'&t, Pbi.3Zro.8aTio.4BOi (P b 
i.oZ ro.52T lo.480. : Imo 1 fcPbO : 0. 3m 

ft««T2. SMm-rSofco Jl(DPZT®*3 6 0 g 
SffiViTS4'' <i)|f$ 6mmOPZT3j%!y 

fr-r;^t>^ia« : 8 3 0*C, : S^lffl. : 1 7 
0 kg/cm^ 3?Ha: 1 0"* t o r rT&o&p d 

y h:/UXfl^lCS!WI!l31, jDX«:ifibPbi.3Z ro.52T 

^r-yy h«3&^e>t>->:/U>5^b;t»*<o I CPiJ^flf^^ 

j|e«, a^JEttPbi.soZ ro.62T le.480iT7JV*U 
^MO^M^JJiSI*. L i : 3. 2 p pm. Na : 2 
9. 8ppm, K: 12ppmT*'Q:^o 
[0011] ^(n9-Vv h*t^fflVi*5!WOSIljfiWi: 

S « P t/S i02/S 1 

lOmtorr 
;t7- 3 0 OW 
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StSSai 4 5 0*0 

fm% Ar/02 = 4/l 

©*#Td6RU -eoKJcfiSe o ot:, era : le 
ra> »H§i: 02 7n-M>(D*frrf»4aa&ifiu. R» 

3 0 0 0A©PZT»K*fP«Uirco PZT»BtttX« 

MA5^#ftCJ:0Pbi.aZ ro.saT i o. 48 Oi"T?*-3;fco 

U-i7««E Ji = 5. 7Xl0-^A/cm» (1. 65 
10 V) 

6 = 780 
t an<5 = 5. Z% 

loa£*Wl'-5tC^L:^o fif3fe«»Jl-5<^^-y!y h 
3»lt6 0 0W(D«A*2l^raB«ID-r^t^Ta)5'-y^y 

a? 6. 4kg/mm'''T?*ofco 
[SI] 
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